(i9) v*&tommmmmm 

(43) BIBttHB 
2003 3E10 E 16 B (16.10.2003) 




PCT 



(10) MaMi 
WO 03/085462 Al 



(51) SBSt#lf»fI 7 : 

(21) S^tHUS^: 

(22) SBgaj^B: 

(25) mv&mmcomm: 

(26) BB<DMt§: 



G05B 7/02, 1 1/36 
PCT/JP03/04347 
2003 *4fl4 0 (04.04.2003 ) 



(30) g&tf^— £ : 

t#Bl2002-104057 2002 $4^5B (05.04.2002) JP 

(71) UHAf*BI*»<±ra)»3feHlCO^T;: 

OlS (YAMATAKE CORPORATION) [JP/JP]; T 
150-8316 I^K S§2T@12f 19^ 

Tokyo (JP). 



(72) #eB;j#;fc<£tf 

(75) fgBJ}#/ajgiA (*@f::Ol^T<7)<i*;: StA 
(TANAKA,Masato) [JP/JP]: T 1 50-83 16 
S§2T@ 1211 9-§-«S^t±UiartTokyo(JP). 

(74) ftSA: LLJlI B^(YAMAKAWA,(Vlasaki); TlOO-0014 
KLM» T ft H E 7* S ©T 2 T S 4 § 2 ^ ift e 

;U 8 |« lU JIIBBttlf *£Hr A Tokyo (JP). 

(81) ftfem (Sty: CN, KR, US. 

GPCTiSM v h<D«ffll::»tt**LTO£ r=i— KtBSiS 

(7>*r-f y>x; — hj £#n. 



= (54) Title: FEEDBACK CONTROL METHOD AND FEEDBACK CONTROL DEVICE 



w 







F=2 


F=3 


► 




«« ► 


< 




PV 

! 

tl 


i j F= 1 : jifc7~-X 
j j F = 2 : qS3R7^.-X 
■ ! F = 3 : 3cS7*-X 

t2 t3 , , , _ , . , , 





100% 


i-H 




< 


c ~ 




« _ 




a 

MV 


so 








OS - 


00 




















O 










a. .. CONTROL AMOUNT PV 

b. ..TIME 

c. .. OPERATION AMOUNT MV 

d. .. CONTROL PERIOO dt 



F=1... FOLLOW-UP PHASE 
F*2...CONVERGENCE PHASE 
F=3... STABLE PHASE 



(57) Abstract: A response process of disturbance 
recovery control is divided into a follow-up phase, 
a convergence phase, and a stable phase. A feedback 
control device includes a first phase selector (3) for 
switching to the follow-up phase, a second phase 
selector (4) for switching to the convergence phase, 
a third phase selector (5) for switching to the stable 
phase, a first operation amount decision unit (6) for 
outputting an operation amount to make the control 
amount follow up a set value in the follow-up phase, 
a second operation amount decision unit (7) for 
outputting an operation amount to make the control 
amount converge in the vicinity of a set value in the 
convergence phase, and a third operation amount 
decision unit (8) for outputting an operation amount 
to make the control amount stable at a set value in 
the stable phase. 
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JEgft*rffllfiO^©J:^^ia^$iJ^S^tLT, ^JA^MiS^*WS AC (Simp 
Ic Adaptive Control ) d^etlT^S. £^ ^©IMfraafetK ^LJMfgHzIS: 

j^k, ^agft^ii^etc^Jffl^n&RTP (Rapid Thermal Process ) <D/\uf 

y^yy^z^^tmuE^ p i DmwmmztemmLt£^}mB¥k<D&^& 
t # ^ a« . r t p & £ o £ ? iti m m u # r& t 3- - A - -> a. - b © '> v ^ ^ & 

KSLmmiz, mm¥t-mz£Offlwmpv&WLfemspizmn (^^slu^a 

U-) $tJ;^m<h. MSP tMIP V tOiiE r V«T 
1 4©Ka v 1 Ci^nsjcf ^#(0^1:^5. #i&7Wi/uTfil 
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z o tfw^'ptxy-f >#ttttra i;< m 1 4 <dk a v 2 t-^ti&gij 

© /h $ & ffi € CD 4$ It Id 13l 3 . 

P I D3>ho-7©P I DA°^ :?£iiij£ftSL'J #A»J — t^-5tt«t^ 
fr-&TU3^U> ZLO)P I D^>hD — 1 4 CD J; 5 &3it#MSlJgJM£*t bil/B 

#tft«l3i (MU^/t'J-S^) HH1 ScDPVcD^Kte^. T&fr 

>^/h $ ia^s mwtt & fciwwr z> <=t o tzmmm p v ©ta^it s p ii^^s 

HP^tlTH Jg^j^fiJW^tT^^tl^^^tC^^&^t^ PID/^ 

y-r >#-i4co^ffij^*tL', ^(^iw^^#'i4^#e.n^^e> $di?ts»g5<Drt 

LT1. 0 — 1. 5 s e cgS*«S*Sn*fc*» ftWHW^S 0ms e cO* 
^SLU^/ N fU- ,: t :, cD$iJWII^lHl^C«2 0~3 onm&Kfcs. 

z<D&ots.*kfrxmmwi&mz&®^%7°u*L7.>f^ >mt\ZT&str 

-r&fr-£> mmi"<)VT*^z.2>£* ^mrmmmmmzm^<^mxit. mm 
mzmw<D$:?£&&n*>n%mmx~&K>. 3ft*j»^»tt©«i»»***nv^cs 
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jiw^au^Au-^m^MT^r, i da* 7*-* ©was 

#;LT^SL U # A U -fffiSP^fr -5 7 << - K A >y ^mm^mz^X. nfL U *A 
U —UWtofe&T&U £ ^ x - Xt. iR^ 7 x- X ^ 7 x - X<D 3 WtMi\Zft 

-X^^^T^»^^{fi(C^$1±^^S^M^M{Cffi7jr§ii^7x- 
ViftJtona 'J * A* U -frJWligPf j& £fJtBiR:£7* x— X©BB*6«r^i t L TMSB 
-Xt^^TftJfll»£I£^Iifi^K^ 

i-X0ifl^f">7"i, ffit&WJ&y zL-Xlz&^T^tb&ifeZtltzWiU 

\zmmLtzm&&mttM7 x.-x<Dfflt&m&£ ^xm^fe? *-x^<dwd 

M^T5^307i-XM7T77°(h, fulfil 7 x-XlC&^TfrJ^**: 
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-xmmx^^yit. mimu*m&?%KUfr^<D7 ^-xwmm^xtjz 
ntcm£L & m t Biifie y x.-x<Dm&m&£^&XTvy°&m^&b<D-v$>z>o 

-xwmy^yXte. HutEii^^x— x\z&^xm&<nffl'fflMfr<bt9i%:mizm-? 
-5 £ T<Dmr$-v$> z> mm® k> mmomm & . is^m £ <hm t (Dtmmx.zs®m 
iAcD^itmizm-D'^x^wt^xTyyt. ^m^rcmmmv^m^mm^^ 
mfe £ ntz m m&m =t o & * £ < u ^ tz m& & m ibir^e 7i- x© a t r 

aXT^yXtSrilAS'b©-^^. 

m mi &Ltz.m&& mib^ y x - x© m ttbm & t r * x j- y x s is a & *> © -v 

£1I*_£t>©T&So 

nSLU*A*'J-SiJP©/iS«pjg@*jifie7x--Xi:JR^7x — 

^ ^$y^^tc:^«^#ATB3fsna'j * a* «j -Mi? *ff "5 y -r - fa u/ y m 
f7x-x^oix.^T5^i©7i-x«i, ffi$m'ftyx.-xiz& 

x-X©»*6^ £ bTSat3iR^7 x-X^©« 0 £It "3 III 2 © 7 x-XW 
Mffi^^x-XtC^^T^^je^tlfeJKiHtCiiJ^Lfc^Sr^raa^ 
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mi&m^^^^m^m^mm^ztiitir^2(Dm^m^:^t. mm&iz 
7 jL-x\z^xmmm^m^{mz^^ii^mipm^mm^ztiiti'r^m3(D 

£fc> &5£W<D7s( — H/ty 7»glO Mgj^WC&^T, fjie^KDT'x 

-xw&mz. mimn&mtoT%ftmfrz<D7^-xwmm^rfA7jt£tifzm 
*&ffitmm7^-xomuhm*tTz>ib<Dv$>2>o 

-xwmmt, ffitmi£7^-xiz&^Tm&<nmwmfrzmmmizm-?z>£T~ 

9 /h £ < & ^> fcP5/& ^ BufBiRm 7 ^-X<Dmife&f&tTZ>*><D-t: $>Z>o 

mfcizm^ ^&nmznrzmftmzmmmziti7]?zb<D-(:&z> 9 

mi A&^zsm i Bit. *mn\z&rtz>&'&7 x.-x. ^M7 jl-x~blW^^. 
7 x.-xzmw-tz>fc.&(D%ii&m-T:$>z> a 
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|6H iR^E7x-X^6Sfe«7x--X^O«IOSI^.*lft^i"*fc«><0«^BI 

B7U, &'&7 3L-x\z&v%m{?m&feXTvX&^w?zfc&<DmT*&2> 0 
Hsu afifle7x-x»c*5Jt*akff**«X7 i yy*«iW"rsfc*o0'r»*. ' 

0 9 A*5J:OT 9 B H *f£W<D& \mmM<Dy^ - * ^SKOifef^ 

0 1 lit ^W0^1^JS^J»C*lriTfg2 0Sf^«i*3tSPO»f^*ttl*ffi© 

0 1 2A43«J:tf01 2BI1 ^BJC0^2^»!J©7^- HA^7^$'J^^a» 

01 3 A&ckoqui 3B(t ^fg^oies^afiwo^-f-Kny^fWW^a© ( 
ii4d mmM&<nXn±.x?^ >&&<d im&7jk-rmx*fcz>o 

01 5(1 P I D«W»C«fcS5fi*i»^»©naU*AU-rt?«r©l«l«:*"rBI 
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x-x (ii^^x— x, iRm^ai-x, ^7i-X) kshpju #^co-7x- 
i i Btt^iMv^^ft^^tiT^^. si BcDomtmwfflMd t rtic 

HjTJ^tlWiMV^ILT^S. 

miip v&A*j'tz>fflmmx7jM2 ^imm^^^^ty x-xa>na 

#}B#£t 1 tLTM7i-X'\©^0M^T7^1W7x-X^3«h 1 

iift 7 x -xc* v »tih»* p v s p &m t^to^a U t> J 1 U - 
ft?&2<D'7x.-xy)&&4£.* wj&y ^-Xizte^nrtomfezntcViRizm 

mLtcm&&$:fe7 3L-X<Dffl1&&f& t 3 ttT^7i-X'\(7)«0M^f 
^^307i-XMSIS5i:, M7x-Xl:^TiiiPV$|gflSPC 
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t^2©^i^7i, &fe7aL-xiz&^Tmmmpv&w>mms piz 
is^isp«, ummm.(r>^r^u-^\z^-oxm^n, is^iA^gBi zfti* 

T1107X-XMSIS3, ^2©7x-X^M4 > fg 3 <D7 x.~XWmm> 5 , 
m 1 ©tif^fi^gB 6 » fg 2 OAf^S^^flS 7 Rtf » 3 ©fiif^fi^jtSB 8 \ZXt> 

A 73 SB 2 ZftlsTm 1 — X«JtftSB3, I2»7i- XtfHfcfflU, ^3©7 

x-X«Hfc»5, ^1«1M6, »2©tRf^**Jt«B7RtJC»3©»f^ 

l©7x-X^Q«l«|5 3tt, M^^x-XW^^Pf^ t l^S^^IWL (137 
T77"10 1) , M#iB#,&t 7x-X«IOIftA*fTfc 
fC7f77'l 0 7IClA;-C^7x-X©$Sit5. ^7x-7'0il^, 

is 3 ©asf^s^jtsp 8 ^86«)t$nfcSfpSM v &tB73 u, ^sm73as 9 «. 

0 7) . 

7f7 7"10 lld&UT, ii^7x-X©PB*&^ t 1 £*J0rUfc«'&, 
07x-X»3H *«7x— XA^ii^x— X^«J0tftA.*ff^, Mt£ 
:7x-X^Dft*fc£££Sfl2<8:7x-X^&g|U* i307x-XM5 

^6^e>m77$nfe^»^ii^*f^tB73-r§ (7x77*102) „ 

7x-XO«*t 2^S*^*J»rb (7f77'l 0 3) , t 2 "Cft 
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Xf7yi0 3l:i3^T, &3&7 3L-X<Dmitbm& t 2 <h*UI#rL7tii^ fg 2 

wz. i&My *-x\zwom?Lt>ntzm&. ii©7x-x«M3H iise 

7 3L-X<DTM%$m* t l^S^^WKffb Uf7^10 5) . j6^7x-XcO^ 
S&Wrjfet 1 £¥»J$rL7tit-&, Xt77*1 0 2\zm/u-VW.M7 3i-Xfr<E>mi£7x. 

-x^wmz-zn ^ &i£7^-x^wK)m7Lfzzt&m2<D7x.--xtym& 

&'rtt)-flZX7-y7° 1 0 6 tCil^iR^7x-X©^*<hT^>o 
S^T, ^3(7)^ai-X^]^5«, ^7x-X©ffife^ t 3^S^^¥iJ 

i#fu uf77io6) , M^st^ t 3xf£^£mmi<rcm£>> y^-xwom 

A&ftti-flZXy'v-Xl 0 4^M«9JKm-7x-X(D*^<i:-r^. 

7f7 7 a l 0 6l:i3^t, ^:7x-X<DH§#i0t,£ t 3 £¥iJi#rL/r^£\ fg 3 
©7x-XW5(l iR^^x-X^e^^x-X^^D^^^tT^. 2c/£ 
7x-X'\^f9^^yc^<h^^ 1 <D7x.-XWi&^3. %i2(D7 3L-XWm$4 

Rzs%i3(DmfcmfefeU8izm%\?z>o xf^xi o icDmmtemmnt&v-c 
$>z>o u±<D<£?t£XTv7°i o i~io7 (Dmmt^-^u—^m^m^iz^-D 

TfflWmW&W±-rz>£T (X^yXl 0 8 iZtmXYE S) . ^HSP^KBd t 

7x-X^30^^.{'^>^Tck^f¥$flaiCU£Hj-r'5o 04, m 5 £j£ 
7 x - Xfr 6> ilft 7 x - X^ <£> W 0 & X R ft 7 x - Xfr £ MS 7 x - X^ <D 

m^zfr&fr<D%mj5m\zte2m<oft<o. -jjmmyj&iz&nij:, ^i©7x 
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t 1 <fc¥iJS6frU ^j£:7x — X?&>£i£ft:7x — X^a>9JDtfeA£fT"5 (0 4) . 

fgj£t l£*iJ»rU ^7x-X^e>ii^7x— X^cD^JD^A^ff 5. 
#:tC, jii^7x-X>e>iR^:7x-X'\^Dmx.^>^S^^*iJ^fe : b 2MD 

iRm^x-XOIW^j^ (»«©nSLU*A'J-«!»iliia^) t 2 fcWWrU 
iit^7x— X^€>HX^7x— X^nWVWkZ.&ft'D (04) . 

mm iz&tfz mwm pv^ ^is^m s p tc arr & s -e ©nf mx $> z> mmm o B#r^ 

<Z)WHiIT r SStSISP <h*!l1WfiP Vtom^iE r &^flIPV03gfl:$A 
PVCS^TT r = E r/APVK:,fc9§H*U fH* LfclUSSSI 0 NfKf »ik 
T r a^#iS:££ftJfcl$IH»t«T x «fc 0 < fco AcB#,&£, iR^^x-XO 

HS#5B#,£ («KF3t©^SLU*/tU-«H«5ia«fjfe) t 2£*iJ0rU 56fie7x-X^ 
ZtiLMyx. — X^<DWK>Wktt'fto (El 5) o ( 
0 6ttJR^7x — X^e»^7x — X^<7)^OfilA«:KWr^fc8e>O^0T 

fc^^JiJifr^Bt^) t3<fc¥U0rU iK^yx-X^b^^x-X^cD^JD 
*2©#WI=«kn«, *l<0»fts*ftj£»6fct, ^felft^^tlfel*^* 
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UcP I DfjjiHSPT^'JXA (P. PD, PlMKttf) t^«k 0 UttlUfcfilf^ 

1MV c 2r,MWl:ai^t?>. Tfcfc)^ B3<0^WSTtt, EI 8 tC^cf J; 5 & P 

iK3€:7x-XK43^T, *2©»ffifti6«7tt, f*S^$n&MiMV 

2 smaawKiffi src, &myx.-x\z*$^T. m3<D&ftmtefe®8\,z* 
iwo^&ilLfcp i pftHBTVUfuxz* (p, pd, p i ww^tr) 

^JfifclTfcL HuizE^ct^^, ^a»J*A'J— ^©^iSeSrSlftlSgwyji 

-x (ii€£^x-x, jRm^x-x. ^7i-X) id^fij-rsc:^^, ig^c 

ii^7x-X{C+g^-r^>^fe b «i:, ^7x-XJCfflST*S«Ttt, M 
^cD^t*. ii^7x-Xi^7x-Xi:^|W|-#ttW»#&T^iJ^IUck-5 

wftteiztao. miz&fe? 3L-xizm®fcm'M&&x*&n&&'i}t7 x-x^t 

cn^ii^7x-xt^7x-xo^tt©«ojftt>o*^»7a:fc«e)» ^sinp^c 
©^Tftmaf^K^^SLns. -rtefr-s. ii^x-xa^^x— x<de*> 

^il^Jii, ii«e7x-Xt^7x-Xt»cgiJ(7)IW!il9^tt*#>t*¥ftt«J: 
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*^»y-e«, iifi^x-x, m^x-x. s^x-xco^n^n 

&MSE-T £ H t <^ • R*? i-Xfc* W*»fMM V *MT* - t K «fc 0 . 

^ — H7Xy^(WfKS«©»fP*^t-iS[^HT*0, 09Atta»lPV©^* 
tk-TEU 0 9 BfiWlMVClMb^itEIT^?). BtUfiOJ: -5 »C0 3 © 

7T77'10 1~10 8©llH»^id t rt^ff^n^. Lfc7&*oT, & 
^IMVfelJMd t ^KffirtSn*. @9B0OEP^IOTid t ZTtfc 

Si) frb, t&j£teSP£»JW*P V<hO>{IME r a^J&iS:^£fttfHI^Jt^E s 
«t0t)^<)S:ofc^<ht5. ii^-7x-X/6^iR^7x-X^O^ 

3 ^»KjE$nfen#ra*t«T c ^igiaLfc^tTs. 
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£U £^:7x-X<Dfgft2ttMVcD&^XxyX£:. iM<Z)^f££S*f LfcP 

i d mm t )v =r u x a =t d # ats u it m&m m v d £ ^ tti^nxfy^ 

#2l«!]Tte> 7x-X^1"/t7/- ^£F<hU F = 1 (Dtg&$t7 3L — 
X. F = 2 (D<h#iR3i7x-X, F= 3(Dt$$:fe7 Ji-XfT&o £7c, 5I£E 
(DMWmmniZ&tfzmfem&S P (n) , frJM^nK&tt^ffiiJMSrP V 
(n) . PmmMn\Z$>tfZ>mftm&MV (n) . MfWi^^ n ^^t&fff'JWIM 
^Er (n) £-f 3. 

IB 1 (D-7:n-X«m3B3te, i3©7T7 7*l 0 lXfil 0 5H*3^T, 
(D^mPI^Wn \z&VZ>{m&E r (n) ^J6IS^$nAc{iM^E s <k D 

<. i ummmoim^E r (n-i) /Wim^e s ^oh^^m^, 

7x-Xt^t /\°^* — ^F<7Mi£F = 1 (ii^-7x-X) il, ^©F=U 
m 2 <D 7x-X«M 4 , |g 3 <D 7 x-X^^SP 5 J&ZSWi 1 <D^f£S&^gB 6 IC 
ttilf-tS. -T^^b^. ffS 1 <7)7x-X^^3«RT^ct^^S^fT/j:-9o 
if Er(n)>Es and Er (n-1) <Es then F^l 

• • • (1) 

t£&, mi (D7 x.-XWWkUZ^ |2©7x-XW4Sfcl^3©7i 

6 {'tB^LT^^/\°^^-^ F(D{a^®»l$:Stj-/!:MF= 2 £fc«F = 3 td^Jg 

^CtC, Sl©iMM6II(i ii^7x-X{C^tt^^«fcti77MMV 1 
7^#I££$nT^£o !gl<Z)tgf£»&£S|S6«. ^ 1 (7)7x-X^)^37{)^ 
ai77^nfe/\°^^-^F<^M^F= lTfe^l^ ^SbtZfeZtlfcmMV 1 £fg 
f^SMV (n) (hbttH^tS (03Xf77 s lO2, 09B) 0 Ttefr-^ W, 

i f F=l then MV (n) <-MV 1 • • • (2) 
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m^mmtimMv 1 c^^t«, immp v^mmom^w^mMms pk 
mv 1 = 1 0 0 %a*3S^-e&s. 

(n) i:SMPV (n) £<7){ifME r (n) £^fcbT£ 0 
Er (n) =SP (n) -PV (n) • • • (3) 

aH^KJfc StrC^S. l2©7x-XMg?4H 03©Xf-7 7'l 0 3(~£> 
V>T> ^ — ^ F OM^F = 1"C, IS^fiSP (n) d«tSP (n-1) 
^S^HSnT^sr, MEr (n) *«fllfilEx«kt)t>/h*^i^ 

JK7i-X) i:U, ^©F=2^1©7i-XM3. ^3©7x-X^i 
gU5R^m2 0«fPfi^SI5 7^m^r«>, ^2©7i-XW4 

if F=l and SP (n) =SP (n-1) and Er(n)< 
Ex then F<-2 • • • (4) 

^31^ T^^^^W«PV^0fMO^*#'I4 OSSri&TB) "Tift 

=y=L- h^m^-r^m^imm^Ex^^mmz, swjEoi^KM^ 
^Ex^/jN^^jt^iE-rn^^o iiMm^Exfi, nau*A»j-fw»ojc 

b \zmwzm z> z t # * . 

fc*5* 3g2©7x-X«J»«4tt, i 1 ©7 x-X«M 3 3 07 x 

7 (Cffl^LT^^A^^-^FOfii€rii»I^^^MF= 1 £fcteF= 3 tC^M 
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f^IMV (n) iltai^T^ (H3 7f*;^l 0 4, i9B) . T^to^ 16 
i f F=2 then MV (n) ^-MV2 • • • (5) 

f5*§^ E0 1 1 ic^Tct 5 ici, 3— a*-:/;x- hMfp]fr#i&^£fla[n]^2!S;|sg 
T5in*. ^»£ii^MMV2<OPMT«2^Pgifc:«@b, A*— ->jl — h 

^iiMv 2 ^^#^Mtc^iEi-n^^. t»ff«aj*«MV2tt, nay^g 

^3 07i-X«M5 Kite, 7x— X«tftWWfOfc«>©I^M*fi«T c 
^T, /^/-^FOK**F= 2T\ ^OF = 2 (i|X^7x— X) fc-feyh^n 

^r#,& 1 2^e>oMigiP#r^ t n*^m»«T c^o &&^m&. &t$&&&fe7 

x.-X<Dm%&f& t 3 t*mis. A^*-^FcD{iI£F=3 (^7x-X) <h 
U u©F=3^1©7i-X«)M3, 3l2©7i-X«ia«K4&^3 0 

if F=2 and tn>Tc then F«-3 • • • (6) 

$£3<D7x.-XW&&Ste. ^l?)7x-X»3tfctt^2©7i-X^I 
Sfl4*>£F = 1 ££teF=2 0iIfcl£:gttJfc«'&, W, 3 (Dj£f£tt&^g|S8 tCiii77 
l,T^£A 0 ^;<-^F<ZMt£®SU£§tt£MF = 1 SfcteF = 2 \Z^WTZ>o 
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XA{Cct0^aibrc^SMVd (n) ^If^iMV (n) £ LT£tJ*>T£ (HI 
3Xfyyi0 7, ®9B) . TUfr-Z. m3<Dmftm&:feU8te&>T(D£.o£ii 

i f F=3 then MV (n) ^MVd (n) • • • (7) 

Z\Z\X\ ffl'ffl<D$:7£&&mmVrcP I MJflfT^rf'JXAte, ^X^Xifd?? 1 

MVd (n) =Kg3 {1+ (1/T13s) +Td3s) {SP (n) 
-PV (n) } • • • (8) 

it (8) ic&^t. Kg 3ititmy^ t i 3temftmm. Td3itm.^-m 

WX$>Z> a ft** ^^1tS^Ofc«6©/N 0 ^^-^Kg 3, Ti 3, T d 3 (DWife 

u±<D&?iz, *mmmz&mx. K&vti^o-MW&fo&mm&mifcyx. 
7x-xcom&Bf*£u mfc? ^-x\z&^Tmmmfimmm&&Kf£\<mfe 
^x^m^^nrz^mzm\mi,rcm^^yx.-X(Dmim^Li,x^y 

x - X <D W 0 m 7L £ ft (/ > , i§ 7 x - XT'ttHi ft £ M (3 5M£ £ -tt: £ fgf£ S 
£fcH*)U ^7x-XT«M^»^l^fijfi^^iR^^-ti-^^S^tB^L, 
^7i- XT teMPfi £f£^i £ 5 tRf^fi *titfTtZ>£y\Z\,tzZ\£: 

\z&o. ii^^x-x, ir^7x-x\ ^^7x-X(7)^-n^n(D$iHiip#'i4^S'j 
*izm&-?z> z\ttfx%z>(Dx\ mttmz^fr^tzn? ?ffiMtf&%izf£Z>o 
w\z, m'<£yjL-xfrzi&my^-x^<DWMm&&mmTz>z\t£. ir^7i 
-xiz&v&mizm&mM-rz, z\ t j; o , u # a*u -^<d^^^^^ 
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[^2H«J] 

^glT'&D. HI 2AU«»IPV0jefl:6*tB. H12Btt«lffiMV©S 

^^^-tht**. mi 2 B(Doepte«P^#Jd t rtcm*$n*j*f^»Mv 
^jgi^^) t2^, s&femsp tfflfflmpvtvmmE rR&ffl'mmpvcDm: 

*^^7i-xX«MH* (^*^$nfe^tciiJ5if 2>m&) t 3£. 

MV f SaijggWtcm^-rsX^yXi: U JRS7x-X©^lMV©ft)|7f 
7 7"^, ^fc&SSftfc&flsSMV 2 ^«i:H17Jt5Xfy7*t U ^7 
i-X^lMVCfttXfy.^, f&lfl?©£5fctt£S«tLfcP I 

mfcfe^Qizte. mvt7 x.-x\z&tf2>mfcmmj]mMv 1 ti-Amny^c jv^ 
m%.$kT f ttf^tbmmztiT^z. ^ i©iM«6ii tgi<D:7a:-x 
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(n) ^JgfEMMV (n) tLT&tlTZ (i37f77'10 2, EI12B) „ 



IPS 1 O^M&^SB 6 te> it (9) (CctO l^jin^-r;U^MM<7)fSMV f 
(n) ZWltiTZo 

K\Z. ^2<D7x-X^SB4«, l»«E©W««»!nfc*^Sia:3eitSP 
(n) £$iJf|J*P V (n) ££>fi!MEr (n) £fuj£tf>3£ (3) Idcfc DUffi-T^o 

(n) *^|R^|IS PC^SSTOI^MTftSiijaaDI^MO^iWJfflT r 
(n) £o\Z&mTZ>. 
T r (n) =E r (n) /APV 

= Er (n) dt / (PV (n) -PV (n-1) } 

• • • (11) 

5£ (1 1) fc*5V*T, d t«*4!9«»a, PV (n-1) « 1 $iJ1SPM^fiO»pa: 
V^T, A7^-^F©I^F=1T, IS^ISP (n) «ISP (n-1) 



i f F=l then MV (n) ^MVf (n) 



(9) 



MV f (n) = {1/ (1+Tfs) } MV1 



(1 0) 
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^bfi^nt^^f, fr^>3mm<ommmmT r (n) fimmmmrx^o 

m 1 CD "7 x -X^&SB 3 , Sft 3 <D 7 <D?gf£g&£gB 7 

if F=l and SP (n) =SP (n-1) and Tr(n)< 
Tx then F^2 • • • (12) 

mt % ct o \zm : r$%mrmm?tuz& mmnzL u t> n >j -mm \z*&w &m 
2&m-?mtLz> 0 mm^mr x (Dmm-eiz 1 &mm\zm @i, *-/*->>=L-b 

^^-r^^^ra^Tx^^C^^MfC. #fi^J£cD^-&«Btr H 1^Tx$: 
M 2 <£>f&f£»#t^S& 7, ^3 CD7 x-X^g& 5 3 (7)^»^^ 8 <D 

mmzm 1 hm^i*! dt$»i>. 

mz. *%w<Dmzmmm\z-D^TWiw-?z>o &mMMitmmmujt>^v- 
®m^<Dm<Dmm £ ^-r © & 3 . ^mmm \z & ^ t t> 7 ^ - h n y z u 

^^MCD^/$i:MSC7)0?tn}i(2I2, 0 3<D<h*3 0"efe^>c7)T\ 0 2, El 3 <Dffi^ 

Mm-c&o. m 1 3 Atzmfflmpvoymk&TK-rm. mi 3B(»f^aMvcD^ 

te£^-fHIT&£. Ell 3 BcOOEPWJI^^^d t r<h(Ctii^$n^^ftMV 

jft) t 1$:, nsL^jp^a^r^^^ejcD^x-x^^if^^A^^n^^ 
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tfW£>®P#,£) t2$, IS^fiiS P<hfM*PV£<£HII£E r^JUlPV©f 

ikm&Fv\zm^Tm&znzmm%vmm^muT r = e r/APvw 

£Tc> *H^!J1:«, jit^x-XO^MMVcD&^xeryX^ fMcDgp 

f&i4^m^LfcP i umm (p, pd, piot^cj) t)izhjxaiz£ow- 

VCD&^X5ry X£> ^Isbm^tlfct^mu V 2 SrM^lftKfcB^-r y 7° 

I D Um 7 )V rf U X A 13 £ 0 HE tH L fc*£f£«M V d £ W l~ tH *f £ X t- y 7° 

il©7x-X«M3(l 0 3O7fy'7 , l 0 lXfil 0 5l:*^T, ^x 
— XflJlfeMS f W^bAA^nrc^, ^B#;&£^:7x-XcDPf§&B#,6 
tl<fc*J»rU 7i-X^t/^^-^F©I^F=l GM^x-X) 
^OF=Ul2©7 x-X^^BB 4 , m 3 CD 7 x- XTOS& 5 &t£fg 1 

ft^gR6 tcm^-r-g). -r^^-^. ^lco^x-xw^sraTcDct^^^M 

ifSfA^thenF^l •••(13) 

mz. m i ofgfm&^gG 6 ^i©7x-x^«igB3^e>m*$nfc/ , ?7 

XAiC«k03¥mUfetftf^SMVc (n) SilliMV (n) (tbTai7Jt5 (0 
3Xf77'102 1 H113B) o ffc*^ mi (D^4^SB6«WTCDcfc^ 

i f F=l then MV (n) ^MVc (n) • • • (14) 

z\zlt\ fflw<DWjfc&&nni'fzP i vwrnrjn uxah ^x^xsi^p 
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MVc (n) 



Kgl {1+ (1/Tils) + Tdls} (SP (n) 



-PV (n) } 



(1 5) 



s (is) t43^x, k g i tettmy-i >. Til itmftmm. t d i 

mHT*$>%. gpj£1$S^C>7c#>tf>/\'^*--^Kg 1 , Ti 1, Td 1 <D$2i 

a^SB7 , gs 3 07 x— x«j»sb 5 wm 3 (D^a^^gg8 (Dmmtm 1 ^ 
«j<hiwii;-rfe^)o 

tfi 2 m 0 , 56867 x—X*» x—X^-W 0 iA5M^©|i|lf^a^ 2 ii 

*jih), xoafcfpaftjtXT-y^iaoft:©-?, ^j^f^ts- 

mft&fcfeXTvy'&t D f# fc>i±te 2 X2X1X3X1X1 <7)ff 1 2 31 

£ ttK 18 S mX&lMC (Internal Model Control) m<Dm<Dm 

i7;^'JXASffl^T, fiPffrtt £ SIS L ft Siffl <Ht O «£ o \Z L T & cfc ^. 
ramie. ^7i- XlCts^iT, S£3©«flsSftj£«B8rau frJ®)£)££'r£2:M 
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i $ © i i 

a u % n u -ffnj$p ^tf o y 4 — k n y ? mm^mz^x. 

?vm J vtirtv-fflffl<Djt^mm&&fty ^-xtwi&y ^-xt&fey il-x 
<d 3 ®.mzftm-t sxfy^. 

^SLEnip^^^ BftiB^^ jL-x&mtem* t vxmmmfty x-x^© 

hu tB iifie 7 x - x ^ & i > xfflm mm&fem&Mx. u u # / t u - «u 

jSNf^C * BflSaiKm 7 x - ilt BufBiRjii 7i-X^0M 

£ fir -5 m 2 © 7 x - X X t" y 7° £ , 

-X<D m%s£f £ LThoIBSScaEl 7 x - X'n.©^] 9 & A SfT 7 38 3 0) 7 x — XtfJife 

ffi3E££ 7 x - X £ £ V > TfMf« £ * 1* £ *&f£S £ W IC ffl 77 

t5jcS7x-XOllfftJfcSXff 7°£ &ffiAZ Z\ t £#ifc£T3 7 4 - HA' 

2. m&<Dffim$£imuffi<Dyj-\ i rty?m'MJjmz&^x. 

a*ep jup s nfc c: <t £ fggg u fc Nf,& & mum®. 7 x - x<d mt^mAtT^xr-yX 

3 . m^ommm 1 mzmvy^ - Frtyzmwfimz&^x. 

HSfBfftl ©7x-X»f7 7'll ^&WJ!jP£iMT£^g&fr£©7x-X 
W»im^A*$nfcl^/iSi*^82^fie7x-X©§B^^trsX5 i y 7"*!!^. 
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8. ^SLU*AU-iW»©JC«riae*j6fie7x-Xi:<xm7x-XtftS7x-- ( 

^a^jp4ft»^*«BHM«7x-x©M^jfttuTWia^fie7x-x^© 

M2^^x-X^^^T$fJ^*^^i^MA/cCV^^^gLU^/^U-^ 

£ ff 5 !f§ 2 cd 7 x - XflJ&fiB £ , 
t5§HiRm^x-X^43^T^^^$n7c^fciiJjibfe^^MB^7x 

-X©M^B#^(bUTWfH5fe^7x-X^O«JD«iA&fT5^3 07x-X^tft 
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mB^y^-x\z^xmmm^m^m\z^^it^m^m^mmmiz^tt 

9. m&vmmmsmmmoy^- Fnyymmmmizte^x. 

mmm i »7x-xmsi5h i^mmtmm&toimmzm-^^.x^^mm 
^nrzz\t^mm^rcm^mtim^y^-x<DmumAtr^>zt^^mtr 

i o. m#<Dmmm8mzffi<ny Fsiyymmmmz&^x. 
mzw, i <Dyx.—xwmm$* ft&mQ&mft-r&tvsw^oiy^-xwmm 
^f)^\ tj z nr^mgL & mmm'&y x - x<d tTzztz&witTzyj 

i i. ffix<D<mm%z8mmwi<Dy j - p^y?MfflgiW\z$>^x. 

mzm2<Dyx.— xw&mt* mm&'fty x.-xiz^xm^Eommm^^m 
fem\zmrz> &x<Dm mx&zmmm <o mmo^mim^. mfemtrnwrntom 
mRzfiftmmoimtmizm^xitn.L. anvrcmmmomm^mm^^m 
^nrznmmm^ K) t>/h£ <te^rzmj5ZffitMj&y^-x<Dffli&m&£?z> 
zt&ftmtT&yj-F^yyfflmgiWo 
i 2. %m<Dmmm8mtzm<Dyj- ^nyymm^mnz^x, 

Mmm3<Dyx.-xv)mmz. mm^y^-x<Dm^m^<b, ^&tzfe£ 
ntzmmt%mfim>& Ltcm^mt^^y x-x©^^<fr§ z t &wmt 
Tzy^-FnyyumgiW, 

i 3. mx<Dmmm8mzm<Dy ^ - v^yymwmmiz&^x. 
nmmioimftm&femz, ^®mfe2ntzmftm*mmmzitit)'Tz>zt& 
ftrnt-rzyj-F^vyrn'mmmo 
i 4. m#<Dmmm8mzffi.<Dy j-}<^yymfflmw\z&\,*x. 
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